Growth factors and hyperthermia. I. The relationship between hyperthermic cell killing and the mitogenic response to serum and growth factors.
Chinese hamster ovary HA-1 cells were tested for their ability to respond to mitogenic stimulation after hyperthermia at 45 degrees C. Cells were arrested by 24 h incubation in serum-free Eagle's MEM. Heating of arrested cells in serum-free medium did not alter heat sensitivity compared to exponentially growing cells heated in serum-containing medium. After hyperthermia cells exhibited a delay in the ability to undergo mitogenesis. Recovery of the capacity for mitogenesis occurred during the 24 h following heating and was able to take place in the absence of serum. After recovery in serum-free medium, cells were simultaneously assayed for survival and mitogenesis as measured by [3H]Thy uptake. With increasing heating time, surviving fraction and mitogenesis decreased. The reduction in survival was similar to the reduction in [3H]Thy incorporation. The relationship between mitogenesis and cell death was studied in more detail with flow cytometry. At a relatively mild heat dose of 30 min at 45 degrees C (survival = 30%), a small population of cells (9%) was found to be clonogenically dead yet capable of being stimulated to progress from G1 to G2-M. At a more severe heat dose of 40 min at 45 degrees C (survival = 3%), stimulation of dead cells could not be detected. Therefore, hyperthermia impairs mitogenic ability, but at low heat doses, a subpopulation of killed cells can still be stimulated to progress through the cell cycle.